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IlosicHuTeEILHAS 3aMUCKA

Hacrosiimass mporpamMMa  BHEYPOYHOW JIEATEIHHOCTH COCTaBJICHA B COOTBETCTBHUU C TPEOOBAaHUSMHU K
pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl  OCHOBHOTO 0OIero oOpa3oBaHus Ha
OCHOBAHMUU:

1. ®3 Ne273 o1 29.12. 2012 roga «O6 obpazoBanuu B Poccuiickoit Deneparum;

2. denepabHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIFHOTO CTAaHAAPTa OCHOBHOTO O0IIEro 0Opa3oBaHMUS;

3. CanurapHo-3nuaeMuosiornyeckux mnpasuwil u HopmaruBoB CanlluH 2.4.2.2821-10 "CanurapHo-
SNUAEMUOJIOTMYECKUE TpeOOBaHUs K YCIOBHUSM M OpraHusanuu oOydeHus B 0oOLIe00pa30BaTEIbHBIX
opranuzanuax". C u3MEHEHUsAMH U JonoyHeHussMu oT: 29 utons 2011 r., 25 nexaOps 2013 r., 24 Hos10ps
2015 r.,

4. IlocTaHoB/E€HHE TIJaBHOIO CaHUTapHOrO Bpaya PO Ne20 ot 30.06.2020r. «CanutapHo-
SNUIEMUOJIOTHYECKHEe TpeOOBaHHMA K  YCTPOWCTBY, COJEp)KaHWIO M  OpPraHu3alMu  padoThI
00pa30BaTeNIbHBIX OpraHu3auuii M JApYyrux OOBEKTOB COLMAIBbHON HHQPACTPyKTYpbl s JeTedl u
MOJIOJIOKH B YCIOBHSX pPACHpPOCTPAaHCHUsT HOBOW KOpoHOBUpycHON wuH(pekuuun (COVID-19)»-
CanurapHo-snuaemuosiorndeckue npasmia CIT 3.1/2.4.3598-20.

5. OcHOBHOM 00pa3oBaTeIBLHON MpPOTpaMMbl OCHOBHOTO obOmiero ooOpazoBanusi MBOY «COIIl Ne4Noy
r.CrxonuHa ¢ npuioxennem Ha 2023-2024 y4qeOHbIi TO;

6. Ilonoxxenus o0 opranuszanuu BHeypouHoit aeareiabHocTd MBOY «COIL Ne4Noy r.CxonuHa.

[Iporpamma kypca BHeypouHoM nearenbHOcTH «llogroroBka k OI'D mo Maremarmke» st 9 knacca
COCTaBJIEHA CAMOCTOSITENBHO.

KosimuecTBO 4acoB, Ha KOTOPOE pacCYMTaHA MPorpaMma
Ha uzydenue npeamera orBoautcs 1 4 B Hegento, 34 yaca B ro/I.

OT1anuynTesIbHbIE 0CO0EHHOCTH MPOrPaMMBbI

B cBs3m C orpaHuueHHsIMH B TIPOBEJACHHH MAacCCOBBIX MEPONPUATHHA, BBEIECHHBIMH B CBSI3H C
pactpoCTpaHeHHEM KOPOHABUPYCHOW WH(DEKIuH, mporpaMmMa MOJKET pPEallu30BBIBAaThCA CYMMapHO B
KaHUKYJIIPHOE BpeMs, B BbIXOJAHbIe W HepadouMe Mpa3IHUYHbIE JHM, JWCTAHIIMOHHO C HCIOJh30BAHHEM
OHJIAMH - TEXHOJIOTHH.

esan kypca:

[ToarotoBuTh oOyuaromuxcsi K ciaue sk3ameHa B ¢opme OI'D B cOOTBETCTBUU C TpeOOBAHUSIMH,
MpeIbsABISIEMBIMI HOBBIMU 00pa30BaTEIbHBIMU CTaHAApTaAMHU.

BocnurarebHoe HA3HAYEHHE Kypca.

O6yLICHI/I€ HOTpe6yeT OT y4HalquXxcCs YMCTBCHHBIX W BOJICBBIX YCI/IHPlﬁ, Pa3BUTOI'0O BHUMAaHHWA, BOCIIMTAHUA TAKUX
Ka4C€CTB, KaK aKTHBHOCTb, TBOPUYCCKAsAd MHUIIMATHBA, YMGHI/Iﬁ KOJUJICKTHBHO-ITIO3HABATCJIBHOI'O TPpYy/a.

3agaym Kypca:

HOBTOpCHI/Ie, 3aKpCIIJICHUEC U yrny6neHI/Ie 3HAaHUH IO OCHOBHBIM pa3aciiaM MKOJIbHOTO KypCa MATECMATHUKU
C IIOMOIIBIO PA3JIMIHBIX I_II/I(l)pOBBIX O6p330BaTeHLHLIX PeCYpCOB;

- popMHpOBaHUE YMEHMS OCYLIECTBIATh Pa3HOOOpPA3HbIE BHUJII CAMOCTOSITEIBHON JEATEIbHOCTH ¢ HU(DPOBBIMU
00pa3oBaTeNIbHBIMU PECypCaMu;

- pa3BUTHE CAMOKOHTPOJIS U CAMOOLIEHKH 3HAHUH C TOMOIIBIO Pa3InYHbIX (OPM TECTUPOBAHMS;

- (opmMHpOBaHUE y YYAIIMXCS [EIIOCTHOTO MPEACTaBICHUS O TEME, €€ 3HaYCHHUs B pazjiesie MaTeMaTUKH, CBS3U C
JIPYrUMH TEMaMH;

- (popmMupOoBaHUE aHATUTHYECKOTO MBILUICHUS, pa3BUTHE MAMATH, KPYT030pa, YMEHUE MPE010JeBaTh TPYIHOCTH
IIPU pelIeHnr 6oJiee CIOXKHBIX 3a/1a4;

- OCYIIECTBJIEHHUE PAOOTHI C IOTIOTHUTEILHON JINTEPATYPOH;

- aKLUEHTHPOBAaTh BHUMAaHHUE y4alllUXCs Ha €IMHBIX TPeOOBaHUAX K MpaBHiaM O(QOPMIICHHS Pa3IUYHBIX BUJOB
3aJlaHUH, BKIFOYaEMbIX B HTOTOBYIO aTTECTALIMIO 3@ KypC OCHOBHOM LIKOJIBI;



- paclIMpUTh MaTEMaTHYECKUE MIPEICTABICHMS YUAIUXCs 110 ONPEAEICHHBIM TEMaM, BKJIIFOUEHHBIM B ITPOrPAMMBbI
BCTYIUTEIBHBIX 9K3aMEHOB B JPYTU€ TUIIBI y4eOHBIX 3aBEACHUI.

HJIaHI/IpyeMBIe pe3yJbTaThbl 0OCBOCHUA NIPOIrpaMMbI Kypca

Jluunocmuvie pesynibmamol:
OTBeTCTBEHHOE OTHOIIEHHE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH K CAMOPA3BUTHIO U CaMOO0OPa30BaHUIO
Ha OCHOBE MOTHBALIMM K OOYYEHHUIO M TO3HAHHIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO JajbHEWIIen
WHJAWBHUIYAIBHON TpaeKkTOpuH oOpa3oBaHMs Ha 0a3e OpHUEHTUPOBKM B MHpe mpodeccuii
npo(hecCHOHANBHBIX MPEANOYTCHUI, ¢ Y4eTOM YCTOMYMBBIX IMO3HABATEIbHBIX HWHTEPECOB, a TAaKXKe Ha
OCHOBE (hOpPMHUPOBAHMSI YBOKUTEILHOTO OTHOLICHHUS K TPYLY.
dopMupoBaHUE LEJOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS
HayKH 1 00II€CTBEHHOM MPaKTUKH.

OcBoeHue colalibHbIX HOPM, MPaBUJI MOBEAEHUSI, poJieil  (popM cornanbHON KU3HMU.
Pa3BuTHe MOpanbHOrO CO3HAHUS U KOMIIETEHTHOCTH B PELIEHMM MOpPAIbHBIX NpoOJIeM Ha OCHOBE
JIMYHOCTHOTO BbIOOpPA, POPMHUPOBAHUS HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O MOBEACHUS, OCO3HAHHOTO
1 OTBETCTBEHHOTO OTHOILIEHUS K HPABCTBEHHBIM IOCTYIIKAM.
®opmupoBaHnE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIIEHUH U COTPYIHUYECTBE.
®opmupoBaHue CHOCOOHOCTH K HSMOLMOHAIBHOMY BOCIPHUSTHIO MaTeMaTH4YeCKHX OOBEKTOB, 3ajad,
pELIEeHHH, paCCYXICHUI

Memanpeomemnule pe3ynbmamel 00yueHUs
Pezynamuenvie YY/[

L] OHpeHeHHTB CO6CTBCHHLI€ HpO6J'IeMI)I 158 HpI/I‘—II/IHI)I X BO3HUKHOBCHUA HpI/I pa60Te C MaTeMaTU4YCCKUMHU
00BEKTAMU;

e  (opmynupoBaTh COOCTBEHHBIE BEPCHUU WJIM NMPHUMEHSTH y)K€ M3BECTHBIC (POPMBI M METOIBI PEIICHUS
MaTeMaTHYeCKOW MpoOseMbl, (GOpMyIUpOBaTH MPEANOJONKEHUS W CTPOUTH THUIIOTE3bl OTHOCUTEIHHO
paccMaTpuBaeMoro 00ObeKTa U MPEABOCXUIIATH PE3YIbTAThl CBOCH Y4eOHO-T03HABATEILHON NEATEIbHOCTH;
®  OMNpeAeNATh IMYyTH MOCTHIKEHHUS IeJed M B3BEIIMBATh BO3MOXKHOCTH Pa3pelICHUs OIpPEAeSICHHBIX
y4eOHO-TT03HABATEIIBHBIX 337]a4 B COOTBETCTBHH C OTIPEICICHHBIMU KPUTEPUSIMHU U 33]]a4aMU;

®  BBICTpamMBaTh COOCTBEHHOE 0Opa30BaTEIHLHOE MOAIPOCTPAHCTBO ISl pa3peIICHHsI ONIPEACIICHHOTO Kpyra
3a/1a4, ONMPEEISITh U HAXOAUTh YCIOBUS JUIS peaTu3alliy UJIeH U TIJIaHOB (CaMOOOYYCHHE);

®  CaMOCTOSTEIBHO BBIOMPATH CPEIU MPEIOKEHHBIX PecypcoB Hanboee A3h(HEeKTUBHBIE U 3HAYUMbIC TIPU
paboTe ¢ ompeesIeHHON MaTEMaTHYECKON MOJIETIbIO;

® yMETh COCTAaBJIATH IUIAH pa3pelIeHUs] OMPEIEICHHOTO Kpyra 3ajad, UCIOJb3ys pPa3IMYHbIE CXEMBI,
pecypchl MOCTPOCHHS AUarpaMM, MEHTAJIBHBIX KapT, MO3BOJISIOIMIUX MPOU3BECTH JIOTHKO - CTPYKTYPHBIN
aHaJIn3 3aJ1a4u;

e yMeTh IUIAHMPOBATh CBOM 0Opa30BaTENIbHBIA MapUIPYT, KOPPEKTUPOBATh U BHOCHUTH OTMpEIelICHHbIC
M3MEHEHHUS, KAYECTBEHHO BIIUSIONINE Ha KOHEUHBIH MPOIYKT y4eOHO-TIO3HABATENbHOM e TEIbHOCTH;

¢ yMEHHE Ka4eCTBEHHO COOTHOCHTH CBOM JCHCTBHS C MPEABKYIIAEMbIM UTOTOM Y4eOHO-MI03HABATEILHOMN
NESITeNbHOCTH TOCPEACTBOM KOHTPOJIA W IUIAHUPOBaHUSA Y4eOHOTrO Tmpollecca B COOTBETCTBHUH C
M3MEHSIIOIIMMHUCS CUTYAllUsIMU U IPUMEHSIEMBIMU CPEACTBAaMH M (pOpMaMu OpraHU3allK COTPYIHUYECTBA, a
TaKkKe WHANBUAYATEHON pabOThI HAa YPOKE;

e yMEHHE OTOMpaTh COOTBETCTBYIOLIUE CpPEACTBA pealM3allMi pEeIIeHHs MaTeMaTH4YecKuX 3ajad,
noAOUpPaTh UHCTPYMEHTHI IS OIICHUBAHMSI CBOCH TPAeKTOPHM B pabOTe ¢ MaTEMaTHUYECKUMHU TMOHATUSIMU U
MOACISAMM;

Hlo3nasamenvuvie YY/[

® yMEHHUE OMNPEIENsITh OCHOBOIOJIAraloulee IOHATUE W TPOU3BOJIUTH JIOTMKO-CTPYKTYPHBIM aHaIMU3,
ONpeIesATh OCHOBHBIE MPU3HAKU U CBOMCTBA C MOMOILbIO COOTBETCTBYIOLIUX CPEJICTB U UHCTPYMEHTOB;

¢ yMEHHE MPOBOAWUTH KIACCU(PUKAIINIO 0OBEKTOB Ha OCHOBE KPUTEPHEB, BBIACISATH OCHOBHOE Ha (OHE
BTOPOCTETIEHHBIX JAHHBIX;

®  yMEHHE NMPOBOJUTH JOTUUYECKOE PACCYK/ICHUE B HAMPABICHUH OT OOIIHUX 3aKOHOMEPHOCTEH M3ydaeMoit
3a/1ayy J0 YAaCTHBIX PACCMOTPEHUI;



®  YMEHHUE CTPOUTH JIOTUUECKHE PACCYKIECHHSI HA OCHOBE CUCTEMHBIX CPABHEHUI OCHOBHBIX KOMIIOHEHTOB
M3y4aeMOIro MaTeMaTU4YeCKOro pas3fefia WM MOJEIU, MOHATHS WM KJIAcCOB, BBIAEISS OIPEICIICHHBIE
CYLIECTBEHHbIE IPU3HAKU WIIM KPUTEPUH;

® YMEHHUE BBISBIATH, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTUYHOCTH COOTBETCTBYIOIIMX LIEMNOYEK
paccyXAeHUH Ipu paboTe ¢ MareMaTHYECKUMM 33aJadyaMH, YMETb IOJPOOHO M CXAaTO IPEICTaBIATh
JETATN3aLHI0 OCHOBHBIX KOMIIOHEHTOB MPH J0KA3aTEIbCTBE NOHITUN U COOTHOIIEHUH Ha MaTEMaTHYECKOM
SI3BIKE;

®  yMCHHE OPraHW30BBIBATH IMOUCK ¥ BBISBIATH IMPUYMHBI BO3HUKAIOIIKUX MPOLECCOB, SIBICHUH, Hanbomee
BEpOSATHBIE (PAKTOPHI, 0 KOTOPHIM MaTEeMaTUYEeCKHE MOJETU M OOBEKTHl BEAyT ceOsi MO ONpeAeTICHHBIM
JIOTUYECKUM 3aKOHaM, YMETb NPHUBOJIUTH NPUUYUHHO-CIEJICTBEHHBIH aHalW3 MOHITUM, CYXIEHUH U
MaTeMaTHYECKUX 3aKOHOB;

® yYMEHHE CTPOUTHh MATEMaTUYECKyI0 MOJEJb MpPHU 3aJaHHOM YCJIOBHUH, OONajarouieil ompenesieHHbIMU
XapakTepuUCTUKaMH  OOBbEKTa MNpPU  HAJUYUM  ONPEJCIIEHHBIX  KOMIIOHEHTOB  (POPMHPYIOIIETOCs
MIPEIOJIaraeMoro MOHATHS WU SIBJICHUS;

®  yMEHHE NEePEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTaBIISIONIYIO MaTeMaTH4YECKOW 3ajjaun Ha
S3bIK TpaUyecKoro OTOOpa)KeHHsI - COCTaBJICHHS MaTeMaTHMUeCKONM MOJIENH, COXPaHSIOLIEH OCHOBHBIE
CBOMCTBA U XapaKTEPUCTUKH;

e yYMEHHUE 3aJaBaTh IUIAH PEIICHUS MATEMaTUYECKOW 3aJaud, PEaTn30BbIBATH AJITOPUTM JECHCTBUH Kak
MOIIArOBOM MHCTPYKIIMH JIJIsL pa3pelieHus yaeOHO-TI03HaBATeIbHOM 3a/1a4H;

®  yMEHHE CTPOUThH JI0Ka3aTeIbCTBO METOJIOM OT IPOTHUBHOIO;

e yMeHue paboTaTh C MPOOJIEMHOMN CUTyallMel, OCYHIECTBISTh 00pa30BaTENbHbIN MPOIECC MOCPEICTBOM
MOMCKAa METOJI0B M CIHOCOOOB pa3pelieHusl 3afayd, ONpPENeNsaTh TPaHUIbl CBOEro 00pa30BaTEIbHOIO
MIPOCTPAHCTBA;

®  yMEeTb OPUEHTHPOBATHCS B TEKCTE, BHISBIIATH IJIABHOE YCIOBHUE 33JIa4l U YCTaHABIMBATh COOTHOIIEHUE
paccMaTpuBaeMbIX OOBEKTOB;

®  yMEHHE NEePEeBOJUThH, HHTEPIIPETUPOBATh TEKCT B MHBIE (OPMBI MpeACTaBICHUS HHGOPMAIIUU: CXEMBI,
JyarpamMmmbl, rpadudecKkoe MpeIcTaBlIeHUe JaHHbIX;

Kommynuxkamuenwvie YY/|

e yMeHHe paboTaTh B KOMaHJie, pOPMUPOBAHUE HABBIKOB COTPYIHUYECTBA U YU€OHOTO B3aUMOICHCTBUS B
YCIIOBUSX KOMAHHOM UTPBI WJIIH HMHOU (POPMBI B3aUMOICHCTBHSI;

e  yMEHHE pacHpelesiaTh POJIM U 3aJlaud B paMKax 3aHATHS, GOPMUPYS TAKKe HABBIKM OPraHU3aTOPCKOTO
Xapakrepa;

e  yMEHHE OLECHUBATH MPABUILHOCTh COOCTBEHHBIX JEUCTBUMN, a TAKXKE JACSITEIbHOCTU JIPYTHX YUaCTHUKOB
KOMaH/Ibl;

® KOppEeKTHO, B paMKax 3aJady KOMMYHHKaluu, GOpMyIupoBaTb M  OTCTaWBaTh  B3TJISAbI,
apryMeHTHUPOBATh OBOJIbI, BHIBOJIBI, @ TAKXKE BBIIBUTATh KOHTPAPTyMEHThI, HEOOXOIUMBIE Uil BBISBICHHUS
CUTYaIlMH yCIieXa B PEIICHUU TOW WJIM MHOM MaTeMaTH4eCKOU 3aauu;

®  yMEHHUE IOJIb30BaThCA MAaTEeMATUYECKUMU TEPMUHAMHU JUIsl pellieHUs y4eOHO-T03HABATEIbHBIX 3a/1a, a
TaKk)Ke CTPOUTHh COOTBETCTBYIOIIME PEUEBbIC BHICKA3BIBAHUS HA MAaTEMaTHYECKOM SI3bIKE JIJISl BHICTPAWBAHUS
MaTeMaTH4eCKOH MO/JIeNH;

e yMeTh CTPOUTHh MaTEeMaTHYeCKUEe MOJEIU C TIOMOINBI COOTBETCTBYIOIIETO MPOTPaMMHOTO
obecreveHus, CepBUCOB CBOOOHOTO OTIATIEHHOTO JAOCTYIA;

® yMeTb I'PaMOTHO U 4YETKO, corjiacHo mnpasuiam odopmiienuss KMM-a OI'D 3aHOoCHTH NHONTyYeHHBIE
pE3yJIBTaThI - OTBETHI.

IIpeomemnvie pe3yromamei:

e (opmHpoBaHHE HABBIKOB MOMCKAa MAaTEMAaTHYECKOTO METO/a, AITOPUTMA U MOUCKA PELICHMs 3a/1aud B
cTpykType 3anaud OI'D;

e (opmHpoBaHUE HAaBbIKA PEIICHUS ONPEAETICHHBIX TUIIOB 33/1a4 B CTPYKTYype 3axay OI'D;

e yMmeHHe paboTaTh ¢ TAOIUIAMH, CO CXEMaMHU, C TEKCTOBBIMU JIAHHBIMH; YMETh MPe0Opa30BbIBaTh 3HAKH
Y CUMBOJIBI B JIOKA3aTeIbCTBAX U MPUMEHIEMbIX METOIaX JJISl peIIeHus: 00pa3oBaTeNbHbIX 33/1ay;

® yMEHHE MPHUBOJUTH B CHCTEMY, COIOCTaBJIATh, O0OOIIATh W aHAIU3UPOBaTh HH(OPMAIMOHHBIE
KOMIIOHEHTBl MaTEMaTHYECKOTO XapakTepa M YMETb HIPHUMEHSATh 3aKOHbl W IIpaBWiIa JUld PpELICHUS
KOHKPETHBIX 3a7ay;



¢ yYMGHHE BBIJICIATH TJABHYI0O U H30BITOUHYIO WH(GOPMAIUIO, MPOU3BOJUTH CMBICIOBOE CHKATHE
MaTeMaTH4eCKUX (DaKTOB, COBOKYITHOCTH METOJIOB M CIIOCOOOB PEIICHHUS;, YMETh MPEIICTABIATH B CJIOBECHOM
(dbopme, UCIONB3ys CXEMbl W Pa3In4YHbIe TaONHIBI, TpaQUKU U AUarpaMMbl, KapThl TIOHATHN U KIACTEpPHI,
OCHOBHBI€ HJICH U IUIAH PELICHUS TON WM UHOM MaTeMaTUYECKOM 3a1auu.

Tpebosanus K ypoeHIo NOO2OMOBKU YHAUUXCS
Harypaabnble unciaa. JIpodu. PannonanbHble yncia
Buinycknux nayuumes:
® [IOHMMATb OCOOCHHOCTH JIECATUYHON CUCTEMbI CUUCIICHUS;
®  ONEpUPOBATh NOHATUSIMHU, CBA3AHHBIMU C JIEIMMOCTbIO HATYpaJIbHBIX YHCEN,
e BBIpaXATh YHCJIA B DKBUBAICHTHHIX (opMax, BeIOMpas HamOojee MOIXOISIIYI0 B 3aBHCHMOCTU OT
KOHKPETHOU CHUTYAalLlUH;
®  CpaBHMBATbh U yNOPSA0YMBATh pallIOHATIbHbBIE YHUCIIA;
®  BBHINOJHATH BBIUMCICHHUS C PalMOHAIBHBIMM YHCIAMM, COYETas YCTHbIE WU INHCbMEHHBIE MNPUEMBI
BBIYMCIICHUH, IPUMEHEHNUE KAJIbKYJIATOPA;
®  UCIOJIb30BATh MOHATHUS U YMEHUS, CBSI3aHHbIE C IPONOPLHUOHAIBHOCTHIO BEIMUNH, IPOLIEHTAMH, B XOJ€
pelIeHrs MaTeMaTHUeCKUX 3a/1ad U 3a/1a4 U3 CMEXHBIX MPEJIMETOB, BHINIOJHATH HECJIOKHBIE MTPAKTHUECKUE
pacu€Thl.
JeiicTBUTEIbHBIE YMCJIA
Buinycknuk nayuumes:
®  HCIOJIb30BaTh HauaJIbHbIE IPEICTABICHUS O MHOXKECTBE JICHCTBUTENIbHBIX YHCET;
e  ONepupOBaTh NOHATHEM KBAJIPATHOTO KOPHS, IPUMEHAThH €r0 B BBIUMCIICHUSX.
AJiredpanueckue BbIpaKeHUs
Buvinycknuxknayuumcs:
® ONepupoBaTh TOHATUSMU «TOXKJECTBO», «TOXKIECTBEHHOE IMpeoOpazoBaHUE», pelaTh 3aladd,
cojiepxariue OyKBeHHBIC TaHHbIE; paboTaTh ¢ (hOPMYIIaMHu;
e  BBHINOJHATH MPEoOpa3OBaHHs BBIPAKEHUHN, COJEP)KAUIUX CTEMEHHW C LEeNbIMU TOKa3aTelsIMU H
KBaJIpaTHbIE KOPHU;
®  BBINOJHATH TOXKIACCTBEHHbIE TPEOOpPa30BaHuUs pallMOHATIbHBIX BRIPAKEHHUI Ha OCHOBE MPaBUJI JEHCTBUIA
HaJl MHOTOWICHAMH | alireOpandecKuMu IpoOsIMu;
®  BBINOJHATH Pa3yI0’KEHNE MHOTOWICHOB HA MHOXKHUTEIH.
YpaBHeHust
Buinycknux nayuumes:
e  pemaTh OCHOBHBIE BHU/IbI PALIMOHAIBHBIX YPAaBHEHUH C OJIHOIM NEPEMEHHOM, CUCTEMBI IBYX YPAaBHEHUN C
JBYMsI IEPEMEHHBIMU;
® [IOHMMATh YypaBHEHHE KaK BaXHEHIIyI0 MaTeMaTH4eCKyl0 MOJENb [UIsl OMNHCAHUA U H3yYCHUS
pa3zHo00pa3HbIX pealbHBIX CUTYALlU, PelIaTh TEKCTOBbIE 3a/1a4H alreOpaniyeckKuM METOJIOM;
® TPUMEHATH rpaduuecKue MPeACTaBICHHs A WCCIENOBAaHUS ypaBHEHH, MCCIEAOBAHUSA U PEIICHUS
CUCTEM YPaBHEHUU C ABYMs MEPEMEHHBIMHU.
HepagBencrBa
Buinycknux nayuumes:
® TIOHMMAThb W MNPUMEHATH TEPMHHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOLICHHEM HEPaBEHCTBA,
CBOMCTBA UMCIIOBBIX HEPABEHCTB;
e  pelIaTh JIMHEHHBIE HEPABEHCTBA C OJTHOM NMEPEMEHHON M UX CUCTEMBI; pellaTh KBaJIpaTHbIC HEPABEHCTBA
C onopoi Ha rpauyeckre npeacTaBIeHus.
OcHoBHbIe OHATHSA. UKCI0BBIC PYHKIMH
Buinycxknux nayuumes:
® [IOHMMAaTh W HCIHOJb30BaTh (PYHKIMOHAIbHBIE TMOHATUA M S3BIK (TEPMUHBI, CHUMBOJHYECKHE
0003HaYCHHS);
®  CTPOUTHh TpaUKH >JIEMEHTapHBIX (YHKUMH; UCCIIEAOBATh CBOWCTBA YMCIOBBIX (DYHKLIMH Ha OCHOBE
M3yUYEHHs TTIOBEICHUS UX Ipa(UKoB;
® [OHMMATh (PYHKIUIO KaK BaKHEHIIYI0O MAaTEMaTHYECKYI0 MOJENb JUIS ONMCAHUS MPOLIECCOB U SIBICHHUM
OKpYXKAIOILEro MHUpa, NPUMEHATh (PYHKIMOHAIBHBIN S3BIK JJISI ONMHMCAHUS M UCCIEIOBaHMS 3aBUCHUMOCTEH
MeX]ly (PU3NYECKUMHU BETUYMHAMU.




OnucarejibHASI CTATHCTHKA

Buinycknux nayuumes:

®  HCIIOJIb30BATh MPOCTEHIIINE CIOCOOBI MPECTABICHUS U aHAIHM3a CTATHCTUYECKUX JaHHBIX.

CayuaiiHble COOBITHSI M BEPOSITHOCTH

BhInycKHUK HAy4YHTCS

®  HaxOJWThb OTHOCHUTEJBHYIO YACTOTY U BEPOATHOCTh CIYy4aifHOTO COOBITHSI.

KomOunaTopuka

e BrIIyCKHUK Hay4YHWTCS pemiaTh KOMOWHATOpHBIE 3aJadyd Ha HAXOXKICHHE 4YHCIa OOBEKTOB WIH
KOMOWHAITHIA.

Harasianasi reomerpust

Buinycknux nayuumes:

® pacrmo3HaBaTh Ha YEPTEKaxX, PUCYHKAX, MOJEIAX W B OKPYKAIOINIEM MHUpPE IUIOCKHE H
MIPOCTPAHCTBEHHBIE T€OMETPUICCKHE (PUTYPHI;

® pacmo3HaBaTh pa3BEPTKH Kyda, NPSAMOYTOJBHOTO TMapajuleienunena, MPaBUIBHOW NHPaMUIIBI,
WIMHApA U KOHYCAa,

®  CTPOUTH pa3BEPTKH KyDa M MPSIMOYrOJIHHOTO TapajuIesIeTuIIe a;

e  ONpeNeNATh TO JUHCHHBIM pa3MepaMm pa3BEPTKH (GUTYpHI JUHEHHBIC pa3Mepbl caMoil (QUrypsl H
Hao000poT;

®  BBIYHCIATH 00BEM MPSIMOYTOJIBHOTO TTapaUICIICTIHIIE 1A,

I'eomeTpuuyeckue purypsl

Buinycknux nayuumes:

®  [I0JB30BAThCS SI3BIKOM T'€OMETPHH ISl ONMMCAHMS IMPEIMETOB OKPYKAIOMIETO MHpa M UX B3aHMHOTO
PacIioIOKEeHUS;

®  pacro3HaBaTh M W300pakaTh HA YEPTEKaxX U PHCYHKAX T€OMETpHUYECKHE (GUTYPHI U X KOHPHUTYPALINH;

®  HAXOAWUTb 3HAUEHUS JUIMH JJMHEWHBIX AJIEMEHTOB (QUTYp M UX OTHOIICHHUS, IPATyCHYIO Mepy yrioB oT 0°
no 180°, mpuMeHsisl onpesesieHus, CBOMCTBA W MPHU3HAKKM (UTYp W HUX DJIEMEHTOB, OTHOIICHUs (UTYp
(paBeHCTBO, MO1I00ME, CHMMETPUH, TTIOBOPOT, MapajuIeIbHBINA MTEPEHOC);

®  ONepupoBaTh C Ha4YaJIbHBIMU MOHITHSAMH TPUTOHOMETPHUH U BBINOJHATH 3JI€MEHTapHbIE ONEpaliy HaJ
(YHKIIUSMH YTIIOB;

e pemaTh 33JaYd Ha J0KA3aTeJIbCTBO, ONMMPASCh HA M3y4EHHBbIE CBOMCTBA (PUI'Yp M OTHOIIECHUN MEXIY
HUMU U IPUMEHSIS U3y4E€HHbIE METO/Ibl JI0Ka3aTeIbCTB;

e  pelaTh HECIOXHbBIE 3a/1a4H Ha TIOCTPOEHUE, TPUMEHSISI OCHOBHBIE aJITOPUTMbI IOCTPOCHUS C TOMOUIbIO
LHUPKYJIS U JIMHEUKH;

e  pewmaTh NPOCTEHIINE MITAHUMETPUYECKHE 3a/1a4l B IPOCTPAHCTBE.

H3mepenne reoMeTpu4ecKUX BeJTUYHH

Buinycknux nayuumes:

®  HCMOJb30BaTh CBOMCTBA M3MEPEHHUS IJIMH, IJIOLIAAEH M YIJIOB MPHU PEHICHUH 3a7ad Ha HaXOXICHHE
JUIMHBI OTPe3Ka, ATUHBI OKPY>KHOCTH, JITUHBI JYTH OKPYKHOCTH, TPAAYCHOU MEpPHI yIIia;

®  BBIUUCIATH IUIOLIAJAU TPEYTrOJbHUKOB, MPSIMOYTOJIBHUKOB, MapauieorpaMMOB, Tpameluii, KpyroB u
CEKTOPOB;

®  BBIUUCIATH [UIMHY OKPYKHOCTH, [UIMHY TyTH OKPYKHOCTH;

®  BBIUUCIATH JUIMHBI JUHEHHBIX 3JIEMEHTOB (DUTYpP U MX YIJIbl, UCTIOJIB3YS POPMYIBI ATUHBI OKPY>KHOCTH
U JUTUHBI TyTH OKPY>KHOCTH, (POpMYIIbI TUIomIaaeit Gpuryp;

e pemaTh 3aJaud Ha J0Ka3aTeIbCTBO C HCIOJIb30BaHHWEM (OPMYI JIMHBI OKPYKHOCTH M JUIMHBI JIyTH
OKpPYXHOCTH, (popMyi miomaaeit puryp;

e  pemaTh NMPAaKTUYECKUE 3a/1a4M, CBA3AHHBIE C HAXOXKJICHHUEM T'€OMETPUYECKHUX BENMYUH (MCHONB3YS MPU
HE00X0AMMOCTH CIIPAaBOYHHUKH U TEXHUUYECKHE CPEJICTBA).

Koopaunatsi

Buinycknux nayuumes:

®  BBIUUCIATH JUIMHY OTpPE3Ka M0 KOOPAWHATAM €T0 KOHIIOB; BEIYUCISATh KOOPIMHATHI CEPEUHBI OTPE3Ka;

®  WCIOJIb30BaTh KOOPAMHATHBIA METO/ /IS U3YUYEHHUS CBOMCTB MPSIMBIX U OKPYKHOCTEH




Coaepikanue Kypca

«IIpakTHKO-OpHeHTHPOBaHHbIe 3a1aHus» OTpabdoTka 3amau Ne 1-5 KIIM OI'D.

Tabnuuynoe u rpaduyeckoe NpeAcTaBiICHUE JaHHBIX, IUIAH U CXEMa, W3BJICYEHUE HY)KHOW MH(POpPMAaLIUU.
V3MeH4YMBOCTh TpH H3MepeHusX. Pemaromme mnpaBuia. 3aKOHOMEPHOCTH B W3MEHUMBBIX BEJIWYHHAX.
Boruucnenust u npeoOpazoBanue BennuuH. VMccnenoanue npocTelimmnx MaTeMaTuueCKuX MoAeIeH.

«Bbruucienus u npeodpasoBanus». Orpadotka 3agay Ne 6 KM OI'D.

Jeiicmeusa ¢ HamypanbHbIMU YUCTAMU

CrnosxeHre U BEIYMTAHNE, KOMIIOHCHTHI CJIOKCHUS M BBIYUTAHHMS, CBSI3b MEKIY HUMHU, HAX0XKJICHUE CyMMBI
1 Pa3HOCTH, H3MEHEHHUE CYMMBI U Pa3HOCTH TPH U3MEHEHUU KOMIIOHEHTOB CJIOKCHHS U BEIYUTAHUS.

YMHOXEHHE W JIeJICHHE, KOMIIOHCHTHI YMHOXXEHHS W JICJICHUS, CBS3b MEXKIY HHUMH, YMHOXXCHHE H
CIIO’)KEHHE B CTOJIOWK, ACJICHHUE YTOJIKOM, IIPOBEPKA pe3yabTaTa ¢ IMOMOMIBIO MPUKUIKA U 0OPAaTHOTO JIEHCTBHUS.

Yucnosvle sviparxcenusn

UncoBoe BEIpAKEHUE B €T0 3HAYCHHE, MTOPSIOK BBITIOTHCHHS ICHCTBUIA.

/Jlpoou. ObvikHOoBenHbIE OpOOU

Hons, dvacte, apoOHOE uymcio, ApoOb. JlpoOHoe uMciao Kak pe3yapTaT jAeneHus. IlpaBuiibHble U
HeTpaBWIbHBIE APpoOU, CMEIIaHHast Ipo0b (CMEIIaHHOE YUCIIO).

3anuce HATYpaJbHOTO YHCIAa B BUJAE IpoOM C 3aJaHHBIM 3HAMEHaTelleM, ImpeoOpa3oBaHUE CMEUIaHHOW
poOu B HETIPABUIILHYIO P00 M HA00OPOT.

[IpuBenenue apobeii k 001eMy 3HaMeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIpOOEii.

CrnoxeHue ¥ BRIUUTaHUE 0OBIKHOBEHHBIX APOOCH. YMHOXKEHNE U JeJIeHHe 0OBIKHOBEHHBIX APOOEH.

Apudmernueckue AEMCTBUS CO CMEIIaHHBIMU JIPOOSMHU.

Apudmernueckue AeUCTBUS C JPOOHBIMU YHCTIAMH.

Cnocobvl payuonanuzayuu 8blYUCIeHUl U UX NPUMEHEHUe NPU GbINOTHEHUU OetiCEULL.

Hecamuunvie opoou

[IpeoOpazoBanue necATUYHBIX apoOel B 0ObIKHOBeHHBIC. CpaBHEHUE NECATUYHBIX aApobOei. CioxkeHne u
BBIYUTAHUE JECATUUHBIX ApoOeii. OKpyrieHue AeCITHIHBIX Apo0eiH. YMHOKEHUE U JEICHHUE NeCATUYHBIX TPOOeH.
IIpeobpazosanue 0bvIKHOBEHHbIX Opobell 6 Oecsimuunble Opoou. Koneunvie u beckoneunvie decsimuunvie Opoou.

Yucna. Payuonanvnoie uucia

MHOK€eCTBO palMoHaIbHbIX uucesl. CpaBHEHHE pAlMOHAIBHBIX 4uces. JIeHCTBUS € palMoHaIbHBIMU
yucinamu. [lpeocmasienue payuornaibHo20 YUcia 0ecamuyHol Opoovio.

/Ipoono-payuonanvhoie eviparxcenus

[IpeoOpazoBanue OpPOOHO-TMHEWHBIX BBIPAKEHHI: CIOXKEHUE, YMHOXEHUE, JeleHue. Aneebpauueckas
0poow. Cokpawenue ancedpauveckux opooeu. Ilpusedenue ancebpauveckux Opobeu K oOwemy 3HaMeHamenio.
Heticmeus ¢ ancedpaudeckumu OpobAMU: CLOMCEHUe, 8bIYUMAHUe, YMHONMCEHUe, OelleHle, 8036e0eHUe 8 CTNeNneHtb.

«JleiicTBUTEeILHBIE YHCaAa». OTpadoTka 3a1ad Ne 7 KM OI'D.

Payuonanvusie uucna

N3o00paxkenue dyrcen Ha 4YHCIOBOM (koopauHaTHOM) mpsimod. CpaBHeHue uucen. Moaynb 4YHcla,
reoMeTpuueckas WHTEpIpeTanuss MOAyNs 4ucia. J[edCTBUS ¢ MOJOKUTEIbHBIMA U OTPUIATENIbHBIMHU YHCIIAMHU.
MHOK€eCTBO LIENBIX YHCE.

Koopounama mouku

OCHOBHBIE TIOHATHS, KOOPOUHAMHDBLU VY, pACCMOsiHUe Medncoy moukamu. Koopounamsr mouxu.

Hppayuonanvnsie uucna

[Tonatue uppaoHanbHOTO yncia. Pacno3HaBanue uppalMoOHaIbHBIX YUCEL.

Mnoowcecmeo OeticmeumenvHbix yucei.

«[IpeoGpa3zoBanue anredpanyecKux BbipazkeHmii». Otpadotka 3a1ay Ne § KM OI'D

Hppayuonansusle yucna

[TonsTHEe MppanroHaJIBbHOrO 4Kcia. Pacro3HaBaHue MppanyoHaIbHBIX uncen. [IpuMmepsl 1oka3aTenbCTB B
anrebpe. [Jeiicmeus ¢ uppayuoHanbHbIMU YUCIAMU. YMHOJICEHUE, OeNeHle, 8036e0eHUe 8 CeNneHb.

Mmuoorcecmeo Oeticmeumenvhuix yucei.

«YpaBHeHHs U HepaBeHcTBa». OTpadoTka 3a1a4 Ne 9 KM OI'D.
Pasencmea
Yucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PABEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.



Ypasnenusn

[lonatue ypaBHeHUSI W KOpHA ypaBHeHUA. [Ipedcmasnenue o pasHocunbHocmu ypagHenuu. Oobnacmo
onpeoenenus ypasHenus (061acms 0ONyCMUMbIX 3HAYEHU NepeMeHHO).

Jluneiinoe ypagnenue u e2o KOpHu

Pemenune nuHelHbIX ypaBHeHUH. Jluneunoe ypasuenue ¢ napamempom. Konuuecmeo xopmueu auneiino2o
ypasnenus. Pewenue nunetinvix ypasnenuil ¢ napamempom.

Keaopammnoe ypagnuenue u e2o kopnu

KBanparueie ypaBHeHusi. HemonHbie kBagpaTHble ypaBHEHHUA. [MCKpUMHHAHT KBaJpPAaTHOTO ypaBHEHUSI.
dopmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammuas meopeme Buema. Pemenue
KBaJ[PaTHBIX YPaBHEHUI: HCIOJIb30BaHUE (HOPMYJIBI Uil HAXOXKICHUS KOPHEH, epaghuueckuii memoo peuwieHus,
PasnodxceHue Ha MHOdCumenu, noodoop KopHeu ¢ UCNOab308aHuem meopemvl Buema. Koauuecmeo Kopheii
K8AOpamHo2o YpAaGHeHUs 6 3A8UCUMOCMU Om e20 Ouckpumuunauma. bukeadpammvie ypaenenus. Ypasnenus,
c800UMbLe K TUHEUHbIM U KeaopamHuiM. Keadpamnule ypasnenus ¢ napamempom.

/lpoono-payuonanvnoie ypagHenus

Pemenne npocreitmmx ApoOHO-TMHEWHBIX YpaBHEHUHN. Peuenue OpooHO-payuoHanbHblX YPAGHEHUI.

Memoowl pewienus ypagneHuil: Memoovl paGHOCUNbHBIX NPeodpaA308aHull, Memoo 3ameHbl nepemeHHOl,
epacghuuecxuti memoo. Mcnonvzosanue ceolicme (hyHKYull npu peuweHuu ypagHeHu.

Tpocmetiwue uppayuonanviole ypasnenus suoa | f (x) =a, \/f (x) = \/g (x).

n
Vpasuenus suoa X = a .Ypasnenus 6 yenvix uuciax.

«BeposiTHOCTB coObITHI» OTpaboTka 3anau Ne 10 KUM OI'D.

Cnyuaitnvie coovimusn

CnyuvaiiHble OMNBITHI (IKCIIEPUMEHTHI), IJIEMEHTapHblE clydailHble coObITUS (McXoabl). BepostHocTH
aJIeMEHTapHbIX COOBITUH. COOBITHUS B CIy4alHBIX SKCIEPUMEHTaX M OJarompuUsTCTBYIOIIHME 3JIE€MEHTapHBIE
coObiTus. BepositTHocTn citydaiiHbIX COOBITHH. OIBITBI C PAaBHOBO3MOXHBIMH 3J€MEHTapHBIMU COOBITHSMHU.
Knaccuueckne BEpOSTHOCTHBIE OMBITHI C HCIOJIB30BAHUEM MOHET, KyOUKOB.

«®yukuun u rpadukm». Otpadbotka 3agad Ne 11 KM OI'D.

Dynkyuu

Ilonamue pynxkyuu

JlexkapToBbl KOOpJAMHATHI Ha IIIOCKOCTH. DOPMUpPOBAHUE MPEACTABICHUI O METanpeIMETHOM MOHATUU
«koopauHaTel». CriocoObl 3amaHus (QYHKIWN: aHATUTHYECKUM, Tpadudeckuid, Tabmuunbiid. ['paduk ¢yHKIUU.
[Ipumeps! GpyHKIMIA, TOJTy4aeMbIX B MPOIIECCE UCCIIEOBAHUS PAa3IMYHBIX PEAbHBIX MPOLIECCOB U PEIICHUS 3a/1a4.
3navyenne ¢GyHKIMA B Touke. CBoiicTBa (GYHKIMK: 00NacTh OMNpEAeieHUs, MHOXXECTBO 3HAUCHUW, HYIIH,
MIPOMEXYTKH 3HAKOIIOCTOSTHCTBA, YemHOCMb/HeyemHOCmb, TIPOMEXYTKH BO3pAaCTaHMs M YObIBaHUS, HauOOJIbIIEe
1 HauMeHbllee 3Hadenus. MccnenoBanue pyHKIUU 10 ee Tpaduky.

Juneitnasa pynkyusa

CpoiictBa U rpaduk nuHeHONW (yHKUIMU. YTioBOM Kod3dduiueHT npsmol. Pacronoxenue rpaduka
TUHEHONW (YHKIMU B 3aBUCHUMOCTH OT €€ yrjoBoro koddduuueHta u cBoOOAHOTO wieHa. Haxoowoenue
K03 puyuenmos nunelHol GYHKYUU Nno 3A0AHHLIM YCIOBUAM: HPOXONCOEHUe NPAMOU yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OaHHYI0 MOUYKY U NAPAJLIeNbHOU OAHHOU NPSIMOLL.

Keaopamuunaa ¢pynxyusn

CaoiicTBa 1 rpaduk KBagpatuyHoil pyHkuu (mapadona). [locmpoenue epagura keadpamuunot GyHKyuu
no MoyKam

Oopamnasa nponopyuoHaIbHOCMb

k
CBoiicTBa (DyHKIIUH Y = Ey = I'unepOomna.
X

«ITocsenoBarenbHOCTH M porpeccum» OTtpadoTka 3amad Ne 12 KUM OI'D. (1 yac).

Ilocneoosamenvrnocmu u npozpeccuu

UucnoBas  mociefoBarenbHOCTh.  [IpuMepel  4YMCIOBBIX — MOCIENOBaTeNbHOCTEW.  beckoHeuHble
MOCIIeIOBATEeIbHOCTH. ApH(MeTHdeckass mporpeccusi U ee cBoiictBa. ['eomerpuueckas nporpeccus. Popmyna
0bwe2o unena u cymmol N NePEvix Yi1eH08 apupmMemuyueckol U 2eoMempuiecKol npozpeccull

«YucsaoBble u OyKBeHHbIEe BbIpa:keHus». Otpadotka 3amad Ne 13 KM OI'D.
Yucnoevie u OyK6eHHbIE BbIPANHCEHUSA



Bripakenue ¢ nepemeHHON. 3HaueHue BbIpakeHus. [locTaHOBKA BBIPAYKEHUI BMECTO IIEPEMEHHBIX.

Ienvie éviparcenusn

CreneHb ¢ HaTypaJbHBIM IIOKa3zaTelieM M ee cBoiicTBa. [IpeoOpa3oBaHMs BBIpaKEHHA, COAEPIKAIIMX
CTEIIEHU C HAaTypaJbHBbIM II0KA3aTeIIEM.

OpHowieH, MHorowieH. JlelicTBusS ¢ OJHOWIEHAMH M MHOIOWIEHAMM (CJIOKEHUE, BbIYUTAHUE,
yMHO€eHUE). POopMyJibl COKpAIEHHOIO YMHOXKEHMSI: pPa3HOCTb KBaJApaTOB, KBaJApaT CYMMBl M Pa3HOCTH.
Pa3noxeHne MHOTOWIEHA HA MHOXHTEIU: BBIHECEHHUE OOIIEr0o MHOKUTEIS 32 CKOOKH, TPYIIIUPOBKA, IPUMEHEHNE
(GopMyT COKpalleHHOTO YMHOXEHHUs. KBaapaTHBIH TpexXwieH, pas3ioKeHHWEe KBaJpaTHOTO TPEXWwIeHa Ha
MHOHUTEIIH.

«IIpakTHyeckue pacuyersl no popmyaam» Otpadotka 3aaay Ne 14 KUM OI'D

Bripaxkenue ¢ nepemeHHON. 3HaueHue BbIpaxkeHus. [locTaHOBKA BBIPAYKEHUI BMECTO IEPEMEHHBIX.

Ilenvie éviparcenusn

CreneHp C HaTypaJlbHbIM IIOKa3aTesleM U ee cBoiicTBa. [IpeoOpa3oBaHMsI BbIpaKE€HU, coJepKalux
CTEIIEHU C HAaTypaJbHbIM IIOKA3aTeJIEM.

OpHowneH, MHorowieH. JlelicTBUS ¢ OJHOWIEHAMH M MHOTOWIEHaMM (CJIOKEHUE, BbIUUTAHUE,
yMHOKeHue). PopMyJsibl COKPAILIEHHOTO YMHOKEHHUS.

«Cucrembl HepaBeHcTB». OTpadoTka 3agad Ne 15 KM OI'D.

Cucmemvl nepasencme

CucremMbl HEpAaBEHCTB C OJHOM NEpeMEHHOW. PelieHne cucTeM HEpaBEeHCTB C OJHOW NEPEMEHHOM:
JTUHENHBIX, k6adpamueix. V1300paxkeHne pelieHns: CUCTEMbl HEPAaBEHCTB Ha YMCIIOBOM MPsIMO. 3amuch peuieHus
CUCTEMBI HEPABEHCTB.

«I'eomerpuueckue ¢purypsl. Yriabp. Otpadotka 3amad Ne 16 KM OI'3.
Benuuunwi
Benuuuna yria. ['pagycHas mepa yria.
Tpeyzonvnux
CBoiicTBa paBHOOEIPEHHOTO TPEyrojabHUKa. BHenHmi yroa tpeyroibauka. Cymma yriioB TpEeyrojJbHHUKA

«Ieomerpuueckue purypsol. Jimuub». OtpadoTka 3amay Ne 17 KM OI'D

Duzypuol ¢ ceomempuu u 6 OKpyHcarouem mupe

I'eomerpuueckas ¢urypa. Buyrpennss, BHemHssi obnactu ¢urypsl, rpanuna. Jlunum m obnactu Ha
wiockoctu. Beimykinas u HeBbinmyknas ¢urypsl. [lnockas u Hemnockas ¢urypsl. [lonsitue BenuuuHsbl. [[nuHa.
W3mepenue nnuHbl. ENUHUIBI H3MEpEHUs ITMHBI

Brigenenue cBoiicTB 00bekTOB. @OPMUPOBAHUE MPEACTABICHUN O METANPEIMETHOM MOHITHH «PUTYpay.
Touka, oTpe3ok, mpsmasi, Jy4, JJOMaHasl, IJOCKOCTb, yroji, OMCCEKTpuca yria U €€ CBOMCTBA, BUIbI YIJIOB,
MHOTOYT'OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBas cummeTpus reomerpudeckux guryp. LleHTpanbHas cCHMMETpHs T€OMETPUUECKUX QUTYD.

«Ilmomans MHOrOoyroabHukKa». Otpadotka 3amad Ne 18 KM OI'D

H3mepenusn u evluucienusn

[Mnomagu. dopmynsl MIOWIAAN TPEYroJbHHKA, MapajuieorpaMMa U €ro YacTHBIX BHJIOB, Tparenuw,
dbopmyna ['epona, popmyrna mIoImaau BEITYKIOTO YE€THIPEXYTOJIbHUKA, (POPMYIIBI ITHHBI OKPYKHOCTHU U IJIOLIAAN
Kpyra

«MA3mepenus u Bpruuciaenus». Orpadotka 3axau Ne 19 KUM OI'D.

H3mepenus u eviuucnenun

[Tnomamu. dopmynbl MIOWAAW TPEYroJIbHMKA, NapajuleJorpaMMa M €ro 4YacTHBIX BMJIOB, TpaleLuw,
¢dopMyna IIOMAAN BBITYKIIOTO YEThIPEXYroJIbHUKA, (POPMYJIbI IIMHBI OKPYKHOCTH M IUIOIaau Kpyra. [lnomans
IIPaBMWJIBHOTO MHOTOYTOJIbHHKA.

Teopema Iludaropa. TpuroHoMeTpuyeckue COOTHOUIEHHS B  NPSMOYTOJBHOM  TPEYTOJIbHUKE.
Tpuronomerpuueckue GyHKIUH yria.

«Teopernyeckne acnekTb». OTpadoTka 3aaa4 Ne 20 KM OI'D.
Teopernueckue acrekThl, TEOPEMBI, aKCHOMBI, OIIpeeNIeHHs, (POPMYIIbI, IEMMBI.



TemaTHYeCcKOe NJIAHUPOBaHHE Kypca

Ne | Tema 3ansaTus OCHOBHBIE BU/IBI IEATEILHOCTH YUaIIUXCs Kou-Bo
n/n | (Ne 3amanus ) 9acoB
1 Beruucnenus u Brmonssor apudmMeTrnueckue 1eicTBUS ¢ palliOHaIbHBIMU 2
npeoOpazoBanus (6 | 4rciamMy, BEIYMCISIFOT 3HAYCHHUST YUCIOBBIX BBIPAKCHHH,
3ananue KMM) MEPEXOAAT OT 0JTHOW (hOPMBI 3aMCH YHCIIa K JPYroi
2 JleicTBUTENIBHBIE N300paxaror yncna ToukaMu Ha KOOpJIMHATHOM NpsAMOii, 2
yucina (7) CPaBHMBAIOT JACHCTBUTEIbHbBIC YNCIA, BHIIOJHSAIOT BEIUUCICHUS U
peoOpa3oBaHus, BEINOIHSIIOT IPUKUIKY PE3YJIbTaTa
BBIYMCIICHUM.

3 | IlpeoOpa3zoBanus BEINONHSAIOT BEIUUCIIEHUS U TIPe0Opa3oBaHus apuPMETHISCKUX 2
anreOpandecKux BBIP)KECHUH, TPUMEHSIOT CBOMCTBA apu(hMETHUECKUX KBAJPATHBIX
BbIpaxkeHuil (8) KOpHE# Juist mpeoOpa3oBaHUsl BBIPAKEHUN

4 YpaBHeHHU U Pemraror inHEMHbBIE U KBaIpaTHBIE YPABHEHUS C OJHOU 2
HepaBeHcTBa (9) TIepEMEHHOM, HEPABEHCTBA C OJTHOM NEPEMEHHOM M UX CUCTEMBI
) QyHKIMU U CrposTt 1 unTaroT rpaduKy pa3aIuyHbIi QYHKINWNA, YUTAIOT 2
rpaduxu (11) rpaduky QyHKINNA, OMMCHIBAIOT C MIOMOIIBIO (PYHKIIUHN pa3InyHbIE
3aBUCHUMOCTHU MEX/ly BETUUMHAMU, UHTEPIPETUPYIOT IpapUuKu
3aBUCHMOCTEN
6 Yucnossle n BrinonHsoT npeo6pa3oBanus anredpanyeckux BHIPaKEHUH, 2
OyKBEHHbIE HaXOJST 3HAaUeHUs OYKBEHHBIX BBIPQXKEHUM, OCYILECTBIISSA
BbIpaxkeHus (13) HE00X0IMMBbI€ M0ICTAHOBKU
7 [IpakTueckue OcymiecTBISIOT pacyeTsl Mo (GopMysiaM, BbIpa)karoT 3aBUCUMOCTH 2
pacueTsl 1o MEXAY BEIMYUHAMU, BHIYUCIISAIOT 3HAYEHHUS YUCIOBBIX
dhopmynam (14) BBIpKCHUI
8 [IpakTuxo- BrImonHsAI0T BRIYUCICHUS U TIPE0OPa30BaHus, OCYIIECTBIISIOT 2
OPUEHTUPOBAHHBIC | MPAKTHUYECKUE PACUEThI, CTPOSAT U UCCIECAYIOT MaTeMaTUYECKHe
3aganus (1-5) MO/IENTH, UCTIOJB3YIOT TPHUOOPETEHHBIC 3HAHUS U YMEHUS B
IIPAKTUYECKOHN AEATEIIbHOCTH
9 I'eomeTpuueckue BrimonHseT AeCTBUS ¢ TEOMETPUUYECKUMHE (PUTYpaMH, PEIIatoT 2
¢burypsl. Yrisl IUITAHUMETPUYECKUE 3a/1a41 Ha HaX0XKJIEHHE T€OMETPUUECKUX
(16) BEJIMYKH (YIJI0B)

10 | I'eomerpuyeckue Pacnio3naror reomerpuueckue GpuUrypbl Ha INIOCKOCTH, pa3inyaroT 2
¢burypsl. nuHbl UX B3aUMHOE I0JI0KEHHE, N300pakatoT reoMeTpudeckrue GUrypsl,
(17) pelIaloT MIIaHUMETPUYECKHE 3a]Jaull Ha HaXO0KICHNE

reOMEeTPUYECKUX BEIUYUH (IJIUH, YIIIOB)

11 | [Inomane Pacnio3naror reomerpuueckue (GpUrypsl Ha INIOCKOCTH, PEeLIatoT 2
MHOTOYTOJIbHUKA IUITAHUMETPUUECKHUE 3a/1a41 Ha HaX0XKJIEHHE T€OMETPUUECKUX
(18) BeJIMYMH (TUIONIAei), OCYIIECTBIISIOT pacyeThl 1Mo Gpopmynam

12 | U3mepenus u OnpenensiroT KOOPAMHATHI TOYKH IJIOCKOCTH, TIPOBOJIAT ONl€paLuu 2
Bbruncienus (19) HaJl BEKTOPAaMHU, BBIUUCIISAIOT AJIMHY U KOOPAWHATHI BEKTOPA, Yroj

MEX]ly BEKTOpaMH, CUHYC, KOCUHYC U TaHI€HC yIJIa

13 | Teopetnueckue IIpoBoAT nOKa3aTenbHBIE PACCYKAEHHS, OLIEHUBAIOT JIOTMYECKYIO 2
acriekTsl (20) NPaBUIBHOCTH PACCYKAECHUH, paclO3HAIOT OIINOOYHbIE

3aKJIFOUEHUS

14 | Cucremsl Pemaror ypaBHEHUS, HEpaBEHCTBA U UX CHCTEMBI, 2
HepaBeHCTB (15)

15 | BepositHOCTb HaxonsaTt BeposSTHOCTD CiIydailHbIX COOBITUI B MPOCTEHIINX 2
coObITuii (10) pacyerax

16 | IlocnenoBatensHOC | Pacno3HaroT apupmMeTHuecKre U TeOMETPUUECKIE TPOIPECCHH, 2
TU ¥ IIPOTPECCUU pelaioT 3a/1a4M ¢ IpUMeHeHueM (GpopMyIsl 00IIero uieHa u
(12) CYMMBbI HECKOJIBKHMX YJIEHOB IIPOTPECCUN

17 | Pa6ora c KUM 2
(uactp 1 u 2)

Htoro 34
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